In recent years, several intravitreal drug applications have become available for the treatment of diabetic macular oedema (DME).
Ranibizumab was initially investigated in DME patients in a phase I/ II open-label evaluation (READ-2 study) as well as a phase II trial (RESOLVE). 6 Several phase III studies in DME followed. The RISE and RIDE studies were two parallel studies which ran for a time period of 36 months. Gains in visual acuity (VA) and improvement in retinal anatomy was sustained over three years. The proportions of patients who gained at least 15 letters from baseline in the sham/0.5 mg, 0.3 mg and 0.5 mg ranibizumab groups were 19.2%, 36.8% and 40.2%, respectively, in RIDE and 22.0%, 51.2% and 41.6%, respectively, in RISE. 7 REVEAL and RESTORE compared ranibizumab alone to laser alone or to combination treatment. Notably, the addition of laser did not confer additional benefit. 8 The RESTORE three-year outcomes study demonstrated that ranibizumab was effective in improving and maintaining best corrected VA (BCVA), central retinal thickness (CRT) outcomes with a progressively declining number of injections per year (mean of <3 injections). 9 Real-world clinical practice data are also available from open-label extensions of the original clinical trials, as well as from post-licensing studies, giving physicians the opportunity to inject the product on an as-needed basis (pro re nata [PRN] ). Data from the extension of RESTORE demonstrated that improvements in BCVA and CRT were also maintained at year three, with patients requiring fewer injections over this time. 7 The Diabetic Retinopathy Clinical Research Network (DRCR.net) study demonstrated that the addition of one intravitreal triamcinolone or two ranibizumab injections in eyes receiving focal/grid laser for DME and panretinal photocoagulation (PRP) is associated with better VA and decreased macular oedema by 14 weeks. 10 Another DRCR.net study, performed in patients with decreased VA and DME involving the fovea over five years, reported that patients treated with ranibizumab plus prompt laser or ranibizumab plus deferred laser maintained visual gains from year 1 to 5, requiring less treatment after year 3. Notably, patients from the latter group required more ranibizumab injections. 11 A similar study included two additional patient groups receiving laser-only or triamcinolone plus deferred ranibizumab. Authors concluded that eyes receiving initial ranibizumab treatment are likely to have better long-term vision improvements. 12 An Italian study provided additional evidence. Use of ranibizumab was well tolerated and improved or maintained VA in 40.2% to 68.8% of patients, with no difference between unilateral or bilateral cases. 13 A recent DRCR.net study compared the effectiveness of aflibercept, ranibizumab or bevacizumab for DME over two years (PROTOCOL T).
The median number of injections was 15, 16 and 15, respectively over two years, with lesser injections in year 2. Overall, all three treatments improved VA from baseline. While VA outcomes were similar for eyes with better baseline VA, aflibercept had better outcomes compared with bevacizumab over two years, as well as to ranibizumab over the first year in eyes with worse baseline VA. Higher Anti-Platelet Trialists' Collaboration (APTC) event rates with ranibizumab warrant a continued evaluation in future trials. 14 Bevacizumab is not licensed for the indication of DME, however, it is used in current medical practice. Several studies have demonstrated the efficacy and safety of bevacizumab in DME. The BOLT study compared alone did not yield statistically differences between groups in terms of BCVA and CMT. The ATEMD study also found comparable efficacy in the bevacizumab 1.25 mg plus triamcinolone 4 mg group and each monotherapy alone. The adverse event (AE) profile is comparable to ranibizumab. Studies are not powered to detect small differences in rates of infrequent events. Overall, bevacizumab was well tolerated. 8 
Aflibercept
Key information on study set up as well as study results for aflibercept are listed in Table 1 .
A multicentre phase II study evaluated the efficacy and safety of different aflibercept concentrations compared with laser in DME patients. Significant gains in BCVA from baseline achieved at week 24 were maintained or improved at week 52 in all aflibercept groups. 19 The efficacy and safety of aflibercept 2 mg applied monthly (2q4) or every two months (2q8) was compared with laser treatment in two phase III studies. The authors concluded that, in both studies (VISTA and VIVID), the 52-week anatomical and visual superiority of aflibercept injections over laser treatment were significant and similar at week 52 and through week 100. At week 100, the mean BCVA gain was 11.4, 9.4 and 0.7 letters in VIVID and 11.5, 11.1 and 0.9 letters in VISTA for aflibercept 2q4, aflibercept 2q8 and laser, respectively. 20 Real-world outcomes in 50 eyes with persistent DME previously treated with ranibizumab or bevacizumab and then switched to aflibercept were recently reported by Rahimy and colleagues. Conversion to aflibercept resulted in significant anatomic improvements, but only trends towards improved VA and reduction in IOP were observed. 21 
Intravitreal corticosteroid delivery systems Fluocinolone
Key information on study set up as well as study results for fluocinolone are listed in Table 2 .
The long-term efficacy and safety of the fluocinolone acetonide (FAc) non-degradable implant was assessed in patients with persistent DME in spite of one or more laser treatments. Subjects were eligible for laser rescue treatment six weeks after injection. Almost all phakic patients in the FAc implant groups developed cataract. However, their actual visual benefit, as determined after removal of the cataract, was similar to pseudophakic patients in the study. Intraocular pressure (IOP) elevations considered an AE were reported in approximately 35% of patients receiving FAc 0.2 µg/day. 22 In the active group, 18.7% of patients received two and 6.3% three or more implants. Laser treatment was administered in 40% of patients in the active group. Also 13.4% of patients from this group received additional off protocol treatments such as intravitreal triamcinolone or anti-VEGF compounds. It was concluded that the FAc 0.2 µg/d implant provided substantial benefit for up to three years and thus would provide an option for patients who do not respond to other therapies. 23 A recent study produced data in six pseudophakic patients with bilateral, chronic DME previously treated with laser and anti-VEGF therapy. The FAc implant in both eyes was a feasible, effective second-or third-line choice for patients with severe bilateral DME, without notable increases in IOP. 24 
Dexamethasone
Key information on study set up as well as study results for dexamethasone (DEX) are listed in Table 2 . The DEX implant contains 700 µg DEX in an inactive biodegradable polymer matrix. The latter ultimately degrades to water and carbon dioxide and DEX is released over six months. It is indicated patients who have not respond sufficiently to non-corticosteroid treatment, pseudophakic patients and patients deemed to be unsuitable for non-corticosteroid treatment. Efficacy and safety of DEX biodegradable implant is reported in several phase II and III trials. PLACID was a 52-week, masked, multicentre, randomised, sham-controlled phase II trial. 25 CHAMPLAIN was a 26-week, open-label trial to assess the safety and efficacy of DEX implant in patients with DME who had had pars plana vitrectomy. Patients with DME and a history of vitrectomy showed a benefit of treatment up to six months after implantation in terms of reduction of macular thickness and increase in BCVA. 26 The MEAD study, a phase three trial, included a total of 1,048 patients. cataract AE and cataract surgery but improved to pre-cataract levels after surgery. 27 A subgroup analysis of patients previously treated for DME (with laser, anti-VEGF therapies, intravitreal triamcinolone acetonide (IVTA) or a combination of these therapies) showed that the DEX implant significantly improved visual and anatomic outcomes. 28 The BEVORDEX trial compared efficacy and safety of the DEX implant with bevacizumab. At month 12 the percentage of patients reported with ≥10 logMAR letters were 40 in the DEX implant and 41 in the bevacizumab group, while CMT was reduced by 187 µm and 122 µm, respectively. 29 The VA improvement in both groups was maintained at 24 months, while the CMT reduction in the bevacizumab group caught up to be comparable with the DEX implant group. The injection frequency difference for both groups was less pronounced in year 2, still favouring the DEX implant. 30 A 12-month single-masked, randomised controlled study comparing the efficacy of bevacizumab 1.25 mg with a combination of bevacizumab 1.25 mg and the DEX implant in eyes with persistent ME came to the conclusion that the combination significantly improves VA as well as the morphology of refractory DME, although VA gains were not superior to continued bevacizumab therapy. 31 Recently, data from use of the DEX implant in clinical practice has also become available. A prospective study compared the efficacy of a single administration of DEX implant with monthly intravitreal injections after six months (overall VA gain of 2.5 versus 2 letters). 32 A prospective study comparing bevacizumab administered as monotherapy with the DEX implant in the treatment of persistent DME reported that both groups had similar VA gains, while patients in the DEX implant group achieved a significantly greater reduction of central subfield thickness (CST) compared with the bevacizumab group. 33 The authors of a retrospective study reported DEX implant to be safe and effective over a mean treatment period of 9.8 months. The mean improvement in VA at six months was 7.6 letters. The mean re-injection interval was 5.4 months with on average. 34 A prospective study on refractory and naïve DME patients treated with DEX implant and laser as needed reported a significant improvement in VA from baseline (p<0.001) in both groups, especially in the naïve group.
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A retrospective study analysed data of refractory DME patients receiving a single DEX implant. The authors concluded that the DEX implant is effective in difficult-to-treat patients with long-standing oedema. 36 A prospective study in patients unsuccessfully pre-treated with bevacizumab demonstrated that DEX implant significantly increased mean BCVA (logMAR) at one and three months. IOP increases were well controlled with topical anti-glaucoma monotherapy. 37 Similar efficacy was reported by Lazic et al. from a prospective dataset in the same patient type. A retrospective comparison over six months in vitrectomised versus non-vitrectomised patients with refractory DME reported similar BCVA improvements and reduction of central foveal thickness (CFT) in both groups.
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Discussion
Based on the existing data, VEGF inhibitors as well as corticosteroids have demonstrated efficacy and safety in DME. Furthermore, the use of intravitreal drug delivery in combination with mechanical approaches such as laser therapy show promise for improving visual outcomes and decreasing the need for re-treatment. 40 VEGF inhibitors are easy to apply and used as treatment of first choice.
Based on the recent PROTOCOL T findings, aflibercept seems to achieve better outcomes in eyes with worse baseline VA. An obvious drawback is the high frequency of injection. However, some longer-term data suggest that this frequency is reduced overtime, while still maintaining VA gains previously achieved. Overall, real-world outcomes data do not suggest a lower treatment frequency, if similar efficacy results want to be obtained (Figures 1, 2 and 3 ).
However, frequent injections increase the number of treatment-related AEs. Furthermore, they put a great burden on the patient suffering from this chronic disease and decrease patient compliance. Delivery systems can lead to a reduction of these disadvantages. 41 Available delivery systems are so far loaded only with corticosteroids.
The non-biodegradable delivery system releasing FAc is only available Major limitations to comparing pivotal trials with clinical practice data are the differing, mostly shorter study periods, different reporting of efficacy endpoints such as VA, smaller patient numbers and less clearly defined patient populations, especially in respect to duration of DME.
Based on the pivotal trial findings, the current assumptions should be that delayed treatment of patients results in lower overall vision gains.
Apart from injection-related ocular AEs, side-effect profiles between VEGF inhibitors and corticosteroids differ. Main concerns for the latter group revolve around the significant progression of cataract and an 
